Changes in oxytocin immunoreactivity and mRNA expression in the sheep brain during pregnancy, parturition and lactation and in response to oestrogen and progesterone.
The effects of pregnancy, parturition and lactation and exogenous treatments with oestradiol and progesterone on oxytocin (OXY) immunoreactivity and gene expression in the sheep brain were investigated. Immunocytochemistry was used to demonstrate that increased OXY-immunoreactivity occurred in cells of the paraventricular (PVN) and supraoptic nuclei (SON), the bed nucleus of the stria terminalis (BNST), the anterior commissural nuclei (ACN) and the periventricular part of the medial preoptic area (PvMP). Oxytocin immunoreactive terminals were also seen in the accessory olfactory nucleus, the glomerular and peri-glomerular layers of the olfactory bulb, the lateral septum, the zona incerta and the pars compacta of the substantia nigra. Compared to ovariectomized and late pregnant animals, the intensity of immunoreactivity was increased in all of these oxytocinergic elements at parturition, during lactation and following exogenous treatment with oestradiol. The OXY-immunoreactivity was also more intense in late pregnant animals compared to ovariectomized ones. Quantitative in situ hybridization histochemistry showed that cells in the PVN, SON, BNST and PvMP all showed significantly increased expression of OXY mRNA in animals at parturition and during lactation compared to late pregnant or ovariectomized animals. Expression levels in late pregnant animals were also significantly higher than in ovariectomized ones. Progesterone treatment significantly increased OXY mRNA in the PVN, SON, BNST and PvMP whereas oestradiol treatment was only effective in the PVN, BNST and PvMP. Combined treatment with these steroids did not significantly increase OXY mRNA levels in comparison with their administration alone. These results show that OXY-immunoreactivity and mRNA expression are at their highest in the sheep brain when maternal behaviour is induced. The increased synthesis/storage of the peptide at parturition may be due to changes in circulating concentrations of both progesterone and oestradiol during late pregnancy.